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OPTICAL PHENOMENA. 
SOLAR HALOS. 

Eolar halos were observed in  the various Rtates and terri- 

AZabanza.-4th, 19th, 16th. 
Arizona.-7tli, 19th, 30th, 2 h t ,  23d. 
Ca.lifornia.--Btli, 6th, .7th, 15th, 16th, 19tli, 21st, 23d. 
Colorado.-l7th. 
Dakota.-l3th, 15th. l'ith, 20th, 25th, 86th. 
Fbrida.--3d, &ti, 5th, 26th. 
Qeorgia.-9th, 15th, 16th, 218t, 24th. 
Illinnis.-3d, 9th, 13th, 17th, 18th. 
Indiana.--2(1, 3d. 5th, Otli, 24th. 

tories, as follows: 

Iotta.-lSt, 2d, 3d, 5tl1, 9th, 10tl1, lSth, 18th, 19th, 20th,21st, 

b h ~ 8 . - - 2 d ,  8th, 16th. 
23d. 

Kentucky.-24th. 
Muine.-;jd, 4th, 19th. 
MaryEand.-2d. 
Mas~achusetts.-4th, 6th, 14th, lSth, 17th. 
&fichigan.-4th, 9th, loth, 18 th ,  20t11, 24th, 27th, 28th. 
Minnesota.-5th, 13tb, 14th, 15th. 
Mi~souri.-18th. 
Nebra8ka..-lGth, 26th. 
Nevada.-!22d. 
New Jereey.-2d, 9th, 15th. 
New York.-3d, 4th, 6t.h, 9th, lo th ,  16th, l'lth, 18th, 22d, 24th. 
A'orth UaroZina.-27th, 28th. 

Oregon.-l5th, 23~1, 24th. 
Pennqlvania.-4th, loth,  14th, 24th, 26th. 
South Carolina. -loth, 24th, 27th. 
Tennessee.-lst, 6th, 9th, 13th, lGth, 2184 24th. 
Texae.-lbth, 20t11, 28th. 
Vermont.-3rl, 4th, l l t h ,  15th. 
Virginia.-lst., 2d, 4th, 6th, l7th,  21st, 24th, 27th. 
Washington Territory.-2lst, 24th. 

Wyoming.-4th, 7th, 17th, 23d, 26th) 27th. 

Lunar halos wdre observed in the various states and terri- 

AZabanta.-lGtli. 
Arizonn.-?th, l-Btli, 17 th  to 2313. 
Arkan~a.~.-lSth. 
California.-bth to 12th, 15tb, 16th, 19th, 20th. 
Colorado.-lltli, 1 3 t h ,  15th, 16th, 22d. 
Connecticut.-l7th, 18th. 
Dakota.--Sth, 11 th to lGth, 18th, 2lst, 22d. 
District of Columbia.-lGth, 17th. 18th, 20th, 21st. 
Fbrida.-9th, 14th, 15tli, 17th. 
Georgia.-1Gt ti. 
Illinois.-%l, 3d, Stli, 9th, 13th, 15th to 18th. 
Indiana.-!lth, l o th ,  13th, 15th, 18th, 20th. 
lowa.-8th, 9th, loth, 14th, l e t h ,  17 th ,  18 th .  
Kaneas.-lst, 8th, l l t h ,  12th, 14th, 16th, 17th. 
Kentucky.-13tli, 14th, 16th. 
Loui8iana .-2Bth. 
Maine.-14th, 17th, 18th,  19th. 
Maryland.-l(ith, 17th. 
~at?8ach~8ett8.-14th, 17th, 18th, 19th. 
MiChigUn.--DtlJ, loth, 12th, 14t.11, 16th, 17th, 18th. 
hfinnesota.-12th, 13th, 14th. ' 

blgntana.-15th. 
Nebraska.-8th, loth, 12th, 14th to 18th. 
Nevada. -10 th . 
New Hampshire .--I7 th . 
New Jer~fey.-14th, 16th, l7th, 20th. 
New Mexico .-17 t h . 
New Pork.-lOth, l l t h ,  14th, 17th, 18th, 19th. 

Ohio.-3d7 9th, loth, l7th, 18th, 22d, 27th, 28th. 

' 

Wi8~0~8in.-3d, 19th, 20th, 24th, 26th. 

LUNAR HALOS. 

tories, a s  follows : 

>'h8OUri.-13th, 16th, 17th, 18th. 

-_ - .- - _ _  - _ _  

North Carolina.-l6th, 17th. 
Ohio.--t)th, 9th, l l t h ,  13th, 17th, 18th, 19th, 21s4 24th. 
Oregon.-llth, l%h, 13th, 16th. 
Z'ennaylvclnia.-9th, 10t11, 14th, lGth, 17th, 18th, 21et, 26th. 
South Carolina.-9tli, lGth, 21&, 26th. 

Utah. -14th. 
Vermont.-17th, 18th. 
Virginia.-9th, loth,  l l t h ,  14tl1, 16th, 24th. 
Waxhinqton !Perritory.-lOth, 13th, 14th, 15t11, 17th. 
West Virginia.-9th, 14th. 
Wisconsin.-l4th, 16th, 17th. 
Wyoming.-14th7 15th, I6th, 23d, 24th. 

The phases of the mooii during February were : new moon, 
kl, 10.W p. m.; first quarter, l l t h ,  9.38 p. m.; full moon, 18th, 
LOG p. m.; last quarter, Btith, 0.03 p. m. ;  apogee, 2d, 5.02 a. 
m.; perigee, 17th, 9.0 1). m. 

Webster, Dakota, 8th. 
Marquette, Nebraska, lst, 8tb,  10th to 14th. 
Galvestoii, Texas, 7th. 
Fort Grant, Arizona, llth, 12th, 15th,  16th, 18th. 

I%nne88ee.--!)th, loth, 13th to 17th, 84th. 
!Z'e~as.-lst to lGtll, 19th, 20th, 21st, 26th. 

XIRAGE. 

MISCELLANEOUS PHENOMENA. 
SUN SPOTS. 

Prof. David P. Todd, director of the Lawrence Obsermtory, 
Amherst, Massachusetts, furnishes tho following record of sun 
3pots for February, 1886 : 
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Mr. H. D. Gomey, of North Lewisburg, Champaign county, 
Ohio, reports having observed m i  spots 011 the following dates : 

The Signal Service observer at Pittsburgreports, in referenix 
to Hun spots, as follows: About 7 a. m. of the 8th a large spot 
was noticed on the sun% disk, the smoke in the atmosphere 
aching in the placo of smoked glas~; on the morning of the 9th 
the spot h;id moved a little to the right; i ts  position was then 
near the centre of the sun's disk. Prof. J. E. Keeler, of t h e  
Allegheliy Observatory, also observed the 8pot ou tlie 9th, and 
says in reference thereto: "The large sun spot is near the 
centre of the sun'c1 disk j i t  is somewhat oval' in slia.pe, with a 
bridge projecting inward near one end ; the largest diameter 
of the umbra is about 2311, corresponding to a linear distance 
of' about ten-thousaud miles on the surface of the sun." The 
spot w w  again obserred at 8.30 a. m. of the 10th. 

lst, 3t1, 4tl1, 8th, 9t11, l t l t l~ ,  20tnI1, 22d, 24th, 26th. 

RUNSETS. 
The characteristics of tho sky, as indicative of fair or foul 

weather for the succeeding twenty-Sour hours, have been ob- 
served at all Signal Service stations. Repork from one hun- 
dred and sixty-six stations show 4,646 observations to have 
been made, of which five were reported doubtful ; of the re- 
mainder, 4,641, there were 4,090, or 88.1 per cent., followed by 
the expected weather. 

The supposed earthquake shock reported to have occurred in  
the western part of Connecticut at 2.20 a. m. of the 3d w m  

EARTHQUAKES. 
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probably causod by tlio oxplosion of a dvnamite magazine at 
Fordham, West chestor county, Now York. 

The New York ‘* Herald ” of February 4th, iu an account of 
fhe  reported eartliqualie, states : 

I f  it (the eurth unlte) wus rcally caused b the explosion of the powder house 
it oes to show %at the jnr nnd the s h o d  of the explosion wcre felt about 
& & - f i v e  miles distrrnt, or else that the shock nnd thc earthqunke must have 
been coincident or within n few minutes of each other. Many ncar-by locnli- 
ties nlso report a siniilor csperience in the wny of shock nnd vibration charac- 
teristic of an earthquake. 

The  following is from the report of the “Alabama Weather 

A slight shock of cartliqnnke occurred nt 8 p. m. of the 4th in the western 
and  northern portions of Alabama. The observer at Vnllcy Head hns the 
followin to my in rcgnrd to this shock: “ A t  8 p. In. of the 4th tliere wns n 
percepti%e shock of carth uahc felt in >,his vicinity; it moved from west 
to east in n Iiorixontnl or ohiqrie wave. I lie disturbance was n mere tremor 
=companied by n rumbling noise lilic distant thunder ; the intensity of the 
force was sufficient, howcver, to rilttlc windows, dishes, etc., in the nei hbor- 
hood. It w w  still stronger six or eighteen miles cast of this point.” kews-  
pa+ accounts Rtatc that this wnve was quite pcrccptible 111 western nnd 
southwestern parts of Alnbnma. 

The following is an extract from tho Mobile, Alabama ‘‘ Daily 
&egiAter,” of February 17, 1S8G, in reference to an oartliquake 
tha t  occurred in Sumter, Marengo, aud Choctaw counties, 
Alabama, on tho morning of the 13th : 

Service ” for February, 1886 : . 

The  enrthqualto secmed to have followed the bcd of the Tombigbee River 
for thirty-two miles from MOBCOW, fifteen miles b y v w  Demopolis, in Sumter 
county, to Tompkins’ Sluff, in Mnrcngo county. 1 he shock was felt on both 
aides of the river but does not trppear to have enctratcd the interior at all. 
It W- preceded by a rumblin noise like the discj)lurge of heavy cannon in the 
distance, and irnniediatcly fo~lowcd by n trembling of the earth. In  gcnerul, 
the development nnd cnd of the carthquake ww everywhere the same. First 
=me the explosion, then thc heaving of tho eiwtli, the swaying of trees, 
creaking of timber, and the crwh of fulling bodies. The movement WM ovcr 
almost ns soon as its )rescnce \VU renlizcd. A s  far IU can bc learncd, no one 
w m  injured, and but jittle dnina6e wnti donc. At Moscow the enrth rose up n 
half a foot and a~ suddcnl substdcd ; at Ileckley’s Lnnding, hlarengo connty, 
the shock w~ heavy Init ofshort duration ; a t  llenibcrt’s Lirndin i n  the same 
county, houRcs wcre rocked up and down and the beams c r a c k e t  dishes were 
thrown violently froin shelves, and chairs and tnblcs overturned ; at Oak Chin, 
Choctaw county, the cnrth movcd sideways and retrrrncd to its plncc, trces 
were shnken, cattle thrown from their feet, and people found great dificulty 
in mnintnining an upright position. Similar reports wcrc received from Tomp- 
kin’s Bluff. 

Prof. 0. J. Rockwood, jr., Princeton, New Jersey, furnishes 
the  following in reforonce to the earthquake that  occurred in  
Alabama on February 13th : 

A slight shock of‘ earthquake WIH felt along the Tombigbec River in Sump- 
k r ,  Marengo, nnd Clioctnw counties, Alnbama, alarming the inhnbituntrr, but 
doing little damage. 

Tho newspaper account.¶ that “ the ground licavcd np a foot ” and “cattle 
were thrown from their feet” are evidently exngbcrations, us it is stated in the 
=me sentence that “no  one wns hurt.” 

FOREST AND PRAIRIE FIRES. 
Fort  Elliott, Texas : prairie tiros occurred in tlio vicinity of 

this  Rtntion on the 17th, 18th, slit1 19tl1, during which sevonty- 
five thousand acros of land wore burnod over. 

Prairie and forest Ares have :dso boen reported from the fol- 
lowing statlons : 

Birmingham, Alabama, 18th to 24th. 
Cedar Keys, Florida, 22~1, 231, 24th.’ 
Limona, Floridti, 7tli, 10th, 12th to  IGtli, 21st. 
Stateburg, Soiith Carolina, 21st. 
Midland, Texas, 13th. 
‘Yankton, Dalrota, 22d. 
For t  Shaw, Montana, 22d. 
For t  Reno, Iutlian Territory, 16th, 18th, 19th, 20th, 22d, 26tb, 

For t  Soldon, Now Mexico, 8th. 

Archer, Alachua couiity, Florida: )I large meteor, about 20 
in diametor, moving slowly, was observed at 11.30 p. m. of the 
1 s t ;  i t  was first seon near Aldebaran, and explodod with a dull 

26th, 27th. 
’ Fort  Sill, Indian Territory, ZOtli, l l t h ,  17tl1, lHth, 21st. 

METEOBS. 

..-. - .. . -.. 

:aport near C a l l i ~  Major; the light of the nioteor was so intense 
1s to  illuminate the interior of dwellings. 

Windsor, Shelby county, Illinois: a meteor was observod in 
;he west at 7.30 1). m. of tho 3d at an  alti.tude of about 45O; it 
noved rapidly in a soutliwosterly direction, leaviug a bright 
;rail! and romaiiiod visible for four or tivo minutes (‘8) [probs- 
>I y soconds]. 

Northport, Leolonnw county, Michigan : a brilliant meteor 
was observed at 9.30 p. xu. of tho 3d; i t  startod from the  south- 
west at au  altitude of about G O O ,  aud oxplodcd when near the  
3;w t h . 

Marquette, Hamilton county, Nebraska : :I bright meteor of 
L greonisli color was obsorverl i n  the soiithwest at 9.30 p. m. 

Mouticello, Jones county, Ioma : ;I inoteor was obsorvod at 
3.20 it. m. of tho 6 th ,  at an a.ltitude of G O O ,  moving from north- 
west to southoast; i t  had the appearance of‘ a largo bolt about 
t yard long :md three or four iuchov i n  diamoter, the nuc leu~ 
oeing somewhat larger. 

Fort Buford, Dtikota: n meteor of a briglit white color wa8 
ibservod at 11.20 1). m. of tlio 6th ; i t  started from an altitude 
>f about 8O0, moved in a westerly direction, and disappeared at 
til altitude of‘ 20O. 

Fort Buford, Dtrkotii: a t  7.46 a..in.of tlio 12th a inoteor was 
>bserved to start, from a point near tlio zenith and move in a 
liroction it little south of west; during its flight i t  incro,a.sed 
in brilli;incy m d  was  visible for about two aiid R half seconds; 
it disappeared iit ;11i altitutlo of about 70°. 

Siwraine~ito, Cnlifornia : a meteor of iiiteiiso white color waa 
h e r v o d  at 8.27 a. in. of tho 13th, moving from east to west, 
‘eaving a short trail. 

Mr. Y. It. Visser, 2d officer of the s. s. L b  Leerd:tm,” reports 
;hat at 10.30 p. m. of tho 23d, when in about latitude 47O N., 
.ougitude 44O W., a brilliant moteor was observed, remaining 
visible for iL couplo of minutes. The light was so intense at3 to 
illuniinato the eiitire Iiorizon. 

Nicolaus, Sutter coiinty, California : a meteor w t ~  observed 
a t  8.02 p. in. of the 24t11, moving slowly, with an upward curve, ~ 

lrom iminediatoly under Polaris ; it took R northeasterly course, 
ind bore east b y  south whon i t  disappeared. It was visible 
throe or four seconds. 

Monticollo, Jonos coiinty, Iowa: R brilliant meteor was ob- 
wrvod at 3.10 a. in. of tho 2Gth, moving from northwest to  
3outlieHst and leaving a brilliant trail ; i t  burst at an altitude 
3f G O O .  

Motoors wore also roportecl in tlio various states and terri- 
lories, as follows : 

Arizona.-Yuma, 27th. 
Cali~~r~ria.-Collogo City, Gth, 10th. 
Connecticut.-Betlicl, 1st. 
Dakota.-Vermillion , 20th. 
Plorida.--Mauatec, 20th to  24th. 
Illinois.--OIlRrleston, 2 1 ~ t  ; Eborle, 8th. 
Indianu.-Torro Haute, lst, 8th. 

Ka7uus.--Port Scott, 4th ; Ottawa, 20th. 
Maine.-Bar Harbor, 8th, 24th. 
Mwylund.--Woodstock, 22d. 
M a a s a c l ~ u ~ c t ~ ~ . - ~ T i i ~ ~ ~ t o ~ ~ ,  8th. 
Ohio.-Tiffln, 11 tli. 
Tennessee.-Itiddlotou, 4th. 
Texas.-Sail Antonio, 6th. 
Wisconsin.-Manitowoc, 27th. 
Wyoiniq.-Fort Bridgor, 20th, 28th. 

The Signal Service observer at Indianola, Texas, reporkd on 
tho 13th, that owing to the dry wonther stock were suffering 
for water. 

>f tho 4th. 

roloa.-D:tvorll)ol’t, 21St. 

DROUGHT. 

POLAR BANDS. 
Colorado.-Motitrose, 16th.  
P1orida.-Archer, 3d, 4th, Sth, 12th, 26th. 
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Enterprise, 24th. 
Wisconsin.-Prairie da Chien, 21st, 22cl. 
Wyoming.-Fort Bridger, Ot l i ,  10th. 

SAND AND DUST STORMS. 
Puma ,  Arizona, 14th. 
Fort McDowell, Arizona, 22d. 
Fort Stockton, Texas, 14th. 
El  Paso, Texas, 9th, 14th. 
LaViL, New Mexico, 14th. 
Walla Walla, Wasiiiiigtoti Territory, 23d. 

Captain Robert B q l c y ,  of the shi 11 '( Reporter,)' states that 
he observed numerous watergmuts on the 5th and Gth, which 
were atteiidetl by squalls of rain, hail, and siiow. When firat 
observed on the 5th the ship's position was latitude 36O 261 N., 
longitude 7 3 O  0' W. 

WATER-SPOUTS. 

YIQRATION O F  BIRDS. 
Geese flying northward.-Cahueliga, California, 1st) 9th j 

Indianols, Texsa, 3d, 23d ; Tatoosh Island, Washington Ter- 
ritory, 6th, 9th j San Rafael. California, 7th; Stockham, Ne- 
braska, 8th ; Yates Centre, Kansas, 9th, lSth, 18th ; Knigtits- 
town, Indiana, 11th; Fort Madison, Iowa, 13th, 28th; West- 
moreland, Kansa8, 14th; Elk Falls, Kansas, 15th; Yutan, Ne- 
braska, 17th, 2Oth, 26th ; Swanwick, Illinois, and Wellington, 
Kansas,18th ; Ninnescah, Kansas, 19th,20tli ; Allisoil, Kansas, 
19th to 22d; Fort McUerrnitt, Xevada, 20th; Fairbury, Ne- 
braska, 2 l s t j  North Platto, Nebraska, 22d; Saint Louis, Mis- 
souri, 23d ; Keokuk, Iowa, 24th j Salina, Kansas, 25th ; &cra- 
mento, California, and Cape Heiilopeii, Delaware, 28th. 

Geese Pying ~oUthward.-Fort Scott, Kansm, 12th j Cairo, 
Illinois, 18th; Fort  Madison, IOWR, 24th, 27th. 

Duck8 flying northzcarrl.-StoclcIiam, Nebraska, 8th j Wust- 
moreland :md Elk  fall^. Kansas. 14th ; Yates Centre, K;tns:is, 
17tli, 21st; Putall, Xebriwka, l O t l i ,  23rl; Indianola, T c x ~ . ~ ,  22~1. 

Duck8 $yi?q wexticard.-Yunlii, Arizona, 1st j Yatea Contrc, 
KanAas, 18th. 
.Meteorological record of voluntary observers and Army post surgeons, Feln-u- 

ary,  1880. 
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